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1 ed patient attendance patterns may change during local community events, school holidays, sudden influxes of visitors in town or a festivity such as Ramadan (Muslim month of fasting). To optimize the quality of patient care, efficient patient flow, shorten waiting times and length of stay, a balance between the supply of emergency resources and demand for services must be BackgRound: Patient attendance in the emergency department (ed) is inherently variable and unpredictable. Resources might be better allocated if use of the eR could be predicted. during the month of fasting (Ramadan), healthy adult Muslims do not eat or drink from dawn to sunset and in the Middle east, social activities occur mostly during night. There is no published data that has reported changes in local ed attendance pattern during Ramadan.
oBjEctivEs: determine if there are differences in tertiary care ed attendance during Ramadan compared to other times of the year.
dEsign: Retrospective, using data from the hospital integrated clinical information system. sEtting: Tertiary care institution in Riyadh, Saudi Arabia. patiEnts and MEthods: All ED visits during the Islamic calendar years of 1431-1434 (December 18, 2009-October 13, 2013) were analyzed.
Main outcoME MEasuREs: Patient volume, acuity, demographics and admission rate variability between Ramadan and other months.
REsults: During the study period of 4 years, of 226 075 ED patients, 129 178 (57.14%) patients were seen during the day shift (07:00 to 18:59). During Ramadan, 10 293 (60%) patients presented during the night shift compared with the day shift (P<.0001). This trend was seen consistently with no statistically significant differences in admissions 7%, triage acuity or when compared with other months.
conclusion: during Ramadan, ed attendance changes as more patients present during the night shift. in Saudi Arabia and possibly other Muslim countries, appropriate resources should be allocated during Ramadan to manage the nocturnal ed patient surge.
liMitations: we believe that the majority of our patients fast, but it is not known how many ed patients were actually fasting during the study period. This study was conducted in a tertiary care hospital and the patient population presenting to our ed is predominantly Muslim; therefore, the results may not be generalized to populations that are not predominantly Muslim.
maintained. Cost-effective ED staffing plans account for historic patient volumes during peak and trough hours. 2 Also, due to a worldwide shortage of trained and qualified emergency staff, physicians, mid-level providers and nurses, appropriate staffing schedules are required for optimal patient outcomes. during Ramadan, healthy Muslims do not eat, drink, smoke or have sexual intercourse from dawn to sunset. 4 Muslims follow a lunar calendar and Ramadan is the 9th month. depending on the sighting of the moon, this may be 29 or 30 days. As a lunar calen-dar is shorter than the Gregorian calendar by 11 days, Ramadan may fall any time of the year. during summer months the fasting period may be 18 hours long in the region. during Ramadan the change in the sleepwake cycle is associated with changes in meal schedules, increased food consumption during the night, a decrease in daytime alertness and psychomotor performance and an increase in the intensity of certain diseases.
5 islam does not mandate fasting for sick persons, children, elderly, travelers, insane, pregnant or lactating and menstruating women. 6, 7 However, many of these individuals attempt fasting to fulfill their religious obligations.
8 One epidemiologic study indicated that a majority (79%) of patients with type 2 diabetes fasted for at least 15 days during Ramadan and in another study over half (58%) of peritoneal dialysis patients elected to fast. 9, 10 it is quite conceivable that some of these patients may present to an ed with sickness or injury.
11 during Ramadan, social activities like shopping and family recreational activities are more frequent after people have broken their fast and during the night time.
This retrospective study is an attempt to find out whether these social, cultural and religious factors during the month of Ramadan impact ed volume, triage acuity, admission rate and patient demographics in a tertiary care hospital in Riyadh, Saudi Arabia. The patient population presenting to this hospital is predominantly Muslim. To our knowledge, such data from Saudi Arabia has not been published before.
patiEnts and MEthods
electronic data on patient visits to the ed of King Faisal Specialist Hospital and Research Centre in the city of Riyadh, Saudi Arabia were retrospectively collected from the integrated Clinical information System (iCiS). Permission from the Research Advisory Council (RAC # 2131 154) was obtained before accessing hospital data. The data from February 15, 2010 to October 6, 2013 corresponding to Islamic Calendar Rabi-al-awal 1, 1431 to Dhu-al-Hijja 30, 1434 were collected and analyzed. All ed visits were included and direct admissions to the hospital were excluded. Descriptive statistics for the continuous variables are reported as mean and standard deviation and categorical variables are summarized as frequencies and percentages. Continuous variables were compared by the independent t test or AnOVA as appropriate, while categorical variables were compared by chi-square test. The level of statistical significance was set at P<.05. The statistical analysis was done by using the software package Statistical Analysis System (SAS version 9.4).
REsults
Data for the Islamic year 1431 comprises of 10 months (15 February to 7 November 2010). During this period, a total of 48 466 patients were seen in the ED. Of this total, 27,195 (56%) were seen during the day shift (07:00 to 18:59) and 21,271 (44%) were seen during the night [a]shift (19:00 to 06:59). This day to night shift variability in patient volume was statistically significant (P<.0001). More patients were seen during the day shift in all months except during Ramadan, when more patients were seen during the night shift. This difference was also statistically significant when compared with all other months as well as when compared with average for the whole year (P<.0001) (Figure 1) .
No statistically significant difference was noted among other variables studied between Ramadan and the rest of the year. A total of 44 677 (92%) ED patients were discharged home. There were 37,338 (77%) adults (14 years and above) and 11 128 (23%) pediatric. There were 25 435 females (52%) and 23 018 males (48%)
During the study period, 1431-1434 (December 2009 to October 2013), a total of 226,075 patients were seen in the ED, 129,178 (57%) patients were seen during the day shift and 96,897 (43%) were seen during the night shift (P<.0001). However, during the month of Ramadan, more patients presented to the ed during the night shift after breaking their fast, as compared with all other months or the average of the entire year (P<.0001) ( Figure 5) .
A total of 211,217 (93%) ED patients were discharged home. There were 176 120 (78%) adults and 49 955 (22%) pediatrics. Female ED patient visits included 118 562 (52%) while male patients were 107 476 (48%). Among these variables a similar trend continued during Ramadan months. The cumulative results are shown in the table 5.
Patient triage acuity based on Canadian Triage and Acuity Scale (CTAS) was analyzed for Ramadan and the rest of the months through 1431 to 1434. No association was found in the number of category 1 and 2 (emergent) patients, Category 3 (urgent) patient volume was increased while the category 4 (non-urgent) patient volume was noted to have decreased during Ramadan as compared with the rest of the months ( Figure 6 ). discussion during the months of Ramadan, the majority of the patients presented to the ed during the night shift after breaking their fast. This change corresponds to the nocturnal culture pattern that develops during this month in a Middle eastern society.
12,13 use of the ed by patients is based upon convenience, inability to access primary care, lack of insurance or patient perception of an urgent medical condition. This study shows a sudden reversal of the ed patient arrival pattern during the month of Ramadan suggesting that social and cultural factors have a strong influence on the use of the ED by the patients.
To maintain quality of care, resource allocation must match patient care demands. Accurate predictions of future demand and workload can enable optimal staff scheduling and resource allocation. 1 The staff scheduling for the ed shifts can be done by using mathematical calculations, analytical analysis, hospital website activ- 14 Patient acuity, complexity and often social status may affect physician workload. whereas sicker patients may take more physician time with procedures and consultations, patients with higher social status might require more time for disease discussion and reassurance. To maintain a balance between resource allocation and quality of care, future staff planning should be based on historic patient arrival patterns, day and night visit variability, number of admissions, patient acuity, variation in gender and adult-to-pediatric visit ratio. ed patient arrival has natural variability while the operating room (OR) schedule has artificial variability. Smoothing the OR schedule can improve ed patient flow. 15 it would be interesting to see if a similar variability is present in the scheduling of surgeries during Ramadan. Likewise, other supporting departments like radiology, pathology, respiratory services, admitting services and others must align their staffing to ED patient care demands. during the month of Ramadan, we change the emergency physician schedule for both the fast track and the main department. Shifts are arranged to match the higher incoming patient volume during the night, without actually increasing the total daily hours of coverage. This study supports our practice as the total volume of patients during Ramadan did not change. In our ED, the on-call and back-up staffing is maintained without any change throughout the year.
intermittent fasting during the month of Ramadan has been shown to cause various health effects, including changes in serum glucose, glycosylated hemoglobin, physiological and psychological responses of athletes, LdL cholesterol, electrolyte, seizure frequency and caffeine withdrawal headaches. [16] [17] [18] [19] [20] These health effects did not increase ed patient volume in our study.
Patients who are fasting, usually avoid visiting the ed during the day time, and prefer to visit after breaking their fast because if someone is fasting, taking oral medications and intravenous fluids with calories will break the fast. Intramuscular injections and IV fluids without calories are often permitted by religious authorities, but in our experience are commonly avoided by our patients.
As a tertiary hospital, our patient population is quite complex. However, the acuity of illness based on the CTAS did not change significantly during Ramadan. Other variables that did not change significantly included admission rate, discharge rate, gender and age distribution. These findings suggest no significant health effects in our patient population.
we believe that the majority of our patients fast but it is not known as to how many ed patients were actually fasting during the study period. This study was conducted in a tertiary care hospital and the patient popu-lation presenting to our ed is predominantly Muslim; therefore, the results may not be generalized.
in conclusion, despite natural variability, the monthly ed patient volume, age, gender and the admission rate remained constant throughout the years. There was a significant change in the patient presentation pattern during the month of Ramadan, with a greater number of patients presenting to the ed after sunset and through the night shift. This nocturnal arrival pattern may be related to religious, social and cultural factors in the region. eds and other hospital support services in Saudi Arabia and possibly other Muslim countries in the region should adjust their staff schedules accordingly.
